Structure-function relationships during preovulatory development of porcine follicles following equine chorionic gonadotropin stimulation.
Porcine follicular maturation begins by recruitment from a continually proliferating pool of small antral follicles; those receiving the appropriate stimulus differentiate rapidly through a series of structural and functional changes. Such ovarian activity can be induced in prepubertal gilts with a single injection of equine chorionic gonadotropin (eCG). Average follicular diameter in eCG treated females increased from approximately 2 mm before stimulation to 3.5 mm by 24 hr after injection, with subsequent growth to ovulatory size (8 or 9 mm) by 96 hr. Both theca and granulosa layers increased in thickness and complexity, and a prominent capillary bed evolved immediately outside the basement membrane separating the two layers. Cytoplasmic organelles associated with increased metabolic activity and steroidogenesis proliferated within the first 24 hr. Progressive changes included increasing amounts of lipid and rough and smooth endoplasmic reticulum, with the latter occurring in vesicular or lamellar forms and as lipid-associated whorls. Bizarre mitochondrial forms also appeared, often associated with lipids. The amount and proportion of rough and smooth endoplasmic reticulum shifted dramatically as follicles matured. By 24 hr, rough endoplasmic reticulum in thecal cells increased from 4.2 to 7% of cell volume, while the amount in granulosa cells increased from less than 3.5% to more than 10%; the quantity remained relatively constant in the theca but declined to prestimulation values in the granulosa layer. Rough endoplasmic reticulum predominated over smooth in the first 24 hr following stimulation but the proportions were then reversed, so that more than 10% of both layers was composed of smooth endoplasmic reticulum by the time ovulation was imminent. Some follicles had or were in the process of ovulating by 96 hr. Their walls were collapsed into prominent folds with the two cell types beginning to mix. Slight undulations and some regions of discontinuity were observed in basement membranes of large unovulated follicles at this time. In specimens collected at 96 hr poststimulation and processed for retention of lipid, lipid-like material was noticeable in the extracellular matrix surrounding cells that contained organelle configurations suggestive of steroidogenesis.